Introduction
The Simcryogenics Library Large superconducting tokamak devices produce significant pulsed heat loads on magnets, due to huge eddy currents encountered in the magnetic system, to AC losses and to neutron flux radiations coming from the plasma.
Such high pulsed loads disturb the cryogenic plant that are cooling magnets, and make it necessary to use appropriate control strategies. The aim is to maintain the stability of the overall process subject to the variable thermal load and to satisfy operational and safety constraints (turbine operational temperature range, maximum capacity of the helium tank, compressor suction and dis. pressures, etc.).
In the last years, the cryogenic engineering department of the CEA Grenoble has been involved in building a control-oriented modelling simulation library for MATLAB /Simulink/Simscape. This library is meant to provide a fast simulation tool, with linearizable model to generate model based design PID or advanced control scheme.
This poster presents the Simcryogenics library as well as the JT-60SA model that has been build with it.
The Simcryogenics library for MATLAB/Simulink is composed of several components, to be assembled as the users wants to. Figure 1 is illustrating a part of the available components. Figure 2 illustrates the model of the JT-60SA cryogenic refrigerator made with the library. The Simcryogenics library provides a tool that: -makes fast simulations (parametric studies, parameters optimization, robustness studies, etc..) possible -Helps the designer to design plants -Is compatible with control scheme generation -Is compatible with control scheme verification Regarding the JT-60SA application, the model dynamics will be verified against experimental data as soon as it will be available. PI control scheme will be experimented as soon as the machine will be cooled down.
Others application done or to come, just ask!
Model comparison
As a first assessment of the validity of the JT-60SA control oriented model, the point obtained with the Simcryogenics library for MATLAB/Simulink will be compared with the one given by the HYSYS software. Results are presented by Table 1 . Table 1 shows that the operating point obtained is almost the same for both codes. Dynamical comparisons has been made for others plants, but will be done for JT-60SA when data will be available. 
PID design
Upon request, a MATLAB tool can linearize the plant. With the dynamical linear model, it is possible to automatically generate the appropriate PID control loop with user defined time-response. As an example, a PID controller as been designed to control the heater (with time response 600s and 1200s in case of a decreasing thermal load. Presented simulation is for -1000W heat load at t=200 mins. Figure 3 shows the simulation results. 
